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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a technique for effectively removing or 
reducing catalyst which promotes the crystallization of silicon. 

SOLUTION: An insulating film 104 with an opening 105 is formed on an 
amorphous film 103 which contains silicon. Catalytic element is introduced 
through the opening 105 to turn the amorphous film 103 crystalline. After 
the amorphous film 103 is crystallized, an element selected out of an XV 
group is introduced into the crystallized film 103 through the insulating 
film 104 as a mask for the formation of a phosphorus-doped region 110. The 
region 110 is made to serve as a gettering site, so that a laterally grown 
region 111 where catalytic element is removed or reduced can be obtained. 
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Abstract (Basic): JP 10247735 A 

The method begins by selectively forming an insulating film (104), 
with an opening (105), on a non-crystal silicon film (103). A catalyst 
is held or added selectively through the opening of the insulating film 
to encourage crystallisation of silicon. Heat .processing is then 
performed to convert the non-crystal film into a crystalline film. 

Phosphorous is then selectively added to the crystalline film as a 
mask on the insulating film, forming a phosphorous addition area (110). 
A horizontal growth area (111), from which the catalyst is removed or 
reduced, is formed from the gettering area of the catalyst in the 
phosphorous addition area. 

ADVANTAGE - Can be processed at low temperature. Economical with 
improved output and yield due to simplified manufacturing process. 
Forms semiconductor device with superior electrical property and high 
rel iabi 1 i ty. 

Dwg. 1/7 

Title Terms: PRODUCE: METHOD; SEMICONDUCTOR; DEVICE; TFT; FORMING; 

HORIZONTAL; GROWTH; AREA; ADD; CATALYST; REMOVE; REDUCE; GETTER; AREA; 
CATALYST; AFTER; FORMING; PHOSPHOROUS; ADD; AREA; INSULATE; FILM; CRYSTAL 



'; FILM 

Index Terms/Additional Words: THIN; FILM; TRANSISTOR 

Derwent Class: L03; Ull; U12; UH 

International Patent Class (Main): H01L-029/786 

International Patent Class (Additional): H01L-02 1/322 : H01L-021/336 

File Segment: CPI; EPI 



<19>B#H!&fiy? (jp) 



«2> t& ffl 4$ 1^ & # CA) 



#^¥10-247735 

(43)^SH ^«10^(1998)9^14B 



(51) IntO.' 
H 0 1 L 29/786 
21/336 
21/322 



F I 

H0 1L 29/78 
21/322 
29/78 



6 2 7G 
R 

6 1 2B 



$£M3R »*«««C7 FD (£10H) 



(21)ffl«## 


tfrHFP9 -65406 


(71)U«A 


000153878 












(22)mMH 


¥J£9^(1997> 3 3 3 H 




*»&/IISJfbfcTtrfi«398#a& 








(72)389Mf 












#3£/flMJP**:S«398#ift 


















(72)»9i« 












^;nmjf[***«398»sfi 


















(72)»9§# 



























(54) C»WC3*i»] 4*3M|:g»<D«3S#i£ 



(57) BSR] 

105 zmLrzmmm i o 4 noimnsK i 

0 5 S/Hi^)WAa*iT#«Kflt 1 0 3 QttAfc 
jWrtoft*. tSJHtfft. BOWlill 0 4£^*?<hL 

ti5i^ satshfcTois zmx l , u >^»^ 1 1 
1 1 i^#e>n-s. 



1 



(B) 



105 ~7 »- 103 r- 104 

n/ i / / 



W Z101 /« 



W £-101 £-102 



1 



107 7 tsatoofc»<nfli*toa 1(]B 100 




<D) £_ ,10 I- 108 





(2) 



0-247735 



HWH3R©«H] 

jewtrsist. 

3Xg£, 

•sxst. 
at. 

flflMflaSfrK WEI 5jftfr5Htfft&5as*fiWS 

[flt&x 3 ] m&b i ztz\m?m 2 cfinT. «iS7t 

Mb LTN i . Co, Fe. Pd, Pt> Cu. Au* 

Cffl^S4] ffilftg 1 ifcttflURiH 2 (CfeV^T, 1 5M 
ftP>mii£tljZ7iMtLTP. N. As. Sb, Bii>5 

awm 5 ] stsfti 1 $.tz\m?m 2 c*v»t. 1 sm 
^6atfnfc7c*srjR3rarsxstt, -f^>^7>x- 

->3 >ftSit(a7'7Xv h*-tf>^STfi : fctlSC:<t:€r 
#®£T5¥#&lSe©f£lWft. 

*^a«nfc7c3tfi5xi0l9~ 2xio21atoms/cm3 cofi 

arawnan* ct*ff*t-r 

ft. 

[■WW 7] 11*8 1 Sfctt*** 2 KUSV»T, M&Tt 



*«y^3"J>^XSJ45 0 0-70 O'CflfigfeBT 

[&$©B$ffl&iK9l] 

[0 0 0 1] 

ZStsHSih&mzmHLfzmmbyyz;?.? Thin Fil 
m Transistor : T FT) ©f^SWftCH-tS. 
[0 0 0 2] fc*. *W»»C*V»T, ¥#fri£fi£« 

fe¥*#£B<zMB«ft:$£tt 

[0 0 0 3] 

KfcfcWgffi] 2E¥. #7X»S«C±K:TFT«B]& 

[0 0 0 4] 7>TV 7-7MJ£XS«y&*RSIltt, 
PJ-»&± tdl£v h U ? XHS&i: r 1 5 -f A'-HSSi: $ 

[0 0 0 5] ^«D*aF5-f A-E»^>05?y^E»H 

>$l) fcffittJftLfcTFT^i^CfcOt^&S. 
[0 0 0 6] *»W#5tt. ^7^*R±C»ffitt** 
«*#*fc»OS«t UT«ffflJF8 - 7 8 3 2 9^2ri8 
EIROfiaJSWRUT^-5. H4i«IE«oSailftt, #a 

fn&mm \zn h TtsfiYt ^sifi-r 3«&7fjs £a&M c 
asm u »*tffis*tT3 zt^rniammzm&t ltiz 

[0 0 0 7] £©^tt«je»©flMIK:.k>3#fi«£ 
*JR©«JMfcfi**50~tOO < C%>gi*Ttf4it*raili 
*Sftfl:fc5S-r-S»Wt> 1/5M/10KSTISM1" 

[0 0 0 8] ^£S^«fiil^6<](C«fil^7t^?:mJDL. 
» W CSSM L ft: HI 0 1 9 * - ^-'TftM«7af*«** 
[0 0 0 9] 



1 



coo i o] fit^x, ttJ^tt(jflktt7SK«ai^ici» 
co o 1 1] *iew»i±EWjaa*«*Tritanfct>o 

CO 0 1 2] 

LT^* ©fiftft SffljfiT *tt«7t* lc« 

•Strut «4**£-r*. 
CO 0 l 3] Sfc. fl&waBwSWctt. &*£*tr#ft 

* v x * £ l Ti»K#ft »K K# L t&* ©tt * W 

»3IMaa*ff v», iWIE#JIHJ3l©4>£: < i t>-«*ttft 

6«naiBaE7n*«y ? * u >^ 

CO 0 1 4] *3S9I©aS*WfcBMtt. S^^-g-tf^S 

T-SCli-rSO. -efflfcJ?)ffl#g:i:LT15Sii^I« 

CO 0 1 5] iffi^Tt^tLTttN i t 7 ^rM , 
Co (HA*;Uh) , Fe (t)t) . Pd (/t^S^A) , 
P t , Cu (R) , Au (&) j&»«aM<nra 



(3) iRfMVlO-247735 

[0 0 16] ±E«flt7C**yy^U>yr* 1 

5*5t*£l/rtt. N <£*) , P (U» . As (8t 
X) , Sb (T>5 L; E» , B i (b'^v^) *«J6jf5 

co o 1 7] imnumtLx\t, motxtLr-y 
f fv*v>>77m (i ^wtm iLTU>*tt 

fflbfc»S\ 6 0 0rHfFf£©to^SK=k^TU>£ = 

vdr;i,^iaat3ftit#ttj6S3S-r. c©r#, N13 p. n 

i 5 P2- N i 2. P. N i 3P2 * Ni2 P3 • N i P2 
. N i P3 t^vm&ttM&tO o Z>. 

[0018] &>±<DM\z. &m&£tt&giim<!>mRit 
*s. 

CO 0 1 9] *£9IK:fcv»T«fcW««fcl«J5fc . 

CO 0 2 0] EP^. ^JMOStroiBiWtCKLTftfflVa 
- 7 8 3 2 9#a*jUK*©8ffi&*M!U IMMb»©tt 

»ffl^K:gB*-ra«u»«s. 1 5jft7t**aa?Mt;:« 
co 0 2 1] tot. tt«iE7c«*«i#s&faas»i-r*« 

CO 0 2 2] 

ww©3«!e©»is] *e»£ffi**r-r*»K±K:&3Rs - 

■t©±KieiHJt 1 0 4*»tt*. £©*hnki 0 4«, 

&©«Ste3s («Atf=yy;w *a«?wcasansfc« 

©tefitrSStWMngB 10 5 Sr#LTViS. 
CO 0 2 3] Sfclc, ftUftTSR^^TS 1 0 6 IS 

ftfl:©fc»©a«»«®*ff 5 ct-cjsafflKTjftsawc 

fiftVtl 0 8&«S. 31©B$. fl4«7t^©mjn«i^ 1 0 

CO 0 2 4] «JWk*q»TUfc6. «Mflt7C*©»»IXS 
KWfflUfcV^^tMWil 0 4£-e©££V7.i7<hLT 
S^IffiLT 1 5^6S«tlfc7t*©1^]PX^^-3 = 

tot, m«tc*©^]d^i 0 7 i 1 5«*»ea«n 
^Ttsg <Dmam.®.t \m -©*« t * * . 

CO 0 2 5] -f-bt, «IJ»«Ul*ff5iltT?»«fi«« 
1 0 8C«HL/fc«ME7C**IMfta-a:, 1 5fl?^6»« 



t 

J 



(4) 



^BaTtO-247735 



tlftymZWito UfcflW 1 0 7 \ztfy 5 U >^£tt*. 

[0 0 2 6] 
[§S» 

0Dfc»©7t*iL.TttU>*«'Ji:-r*. 
[0 0 2 7] ST. #^X&l£l 0 1 £fl£U -£©± 
K«fl^*lltTr!&:*TiSKl 0 2^00 naOffSfcJBfifc 

[0 0 2 8] ^ftMS^Kl 0 3*^5X7CV 

Dft*fcttM<ECVDft«:JBV>T10~75nm ($?£L<(i 
15~45nm) ©ffSCJBdfT*. #JWS*KC«1' 
Et>^^tr#*H¥IWMII, #J;L«S i x Gei-x 

(0<X<1) SrM^&Cl 

[0029] #M,wmmmi o 3©«aYtns* 

fr3. Bfflfc*frf3HfllPF8 - 7 8 3 2 9<J4**K:1E* 

[0 0 3 0] *i* . #Af(&XKl 0 3±K«YbS*JBI 

TS;5?^^iSil 0 4 250-150 nmcOJP^CfiScBTr 

tcr.7^r;i'&m?)nT-sM®tc^PS|5 1 o 5 stfttts. 

(0 1 (A) ) 

[0031] ^ic. «3K?fflfi+Truv5t*»ast"r*ii 

£fcJ:0«WV«MBi*lllt (HiR-ttT) zmumi 0 5 
<OjBai5C«fflLfc*im«»iBK:»fiJE-S-*. £©ISM: 

^cc»»*a*r*iKcjiintt*a#-*-*as«^*«. 

a*M»-C100ppm(D-->^-;i/€:^U^^n 

^;i/^tJi i o 6 sflM-rs. cm 1 (b) ) 
[0032] hi (B) icjjvr^a^feftfciE), s 

C 14550 ~650 r) ©figT 4~8hr ©M&fflSSfr 
K #AX&£fit 1 0 3 ©tSIWtftff -5. <H 1 

(C) ) 

[0 0 3 3] d©B3. ttAfctto&RKtt. (D=v ^ 

<mumm 1 o 7 (tsAttM) . 1 0 8 

GttAttK) . <3WMtfi*«Rtfa^ofc«l«l 0 9 

UT*Mirs©»;H2>©<(^«^**. 

[0 0 3 4] LTlSattil«Tai.Mfi««l ■ 
0 8)W5ft4. *S»fl:!tao«B)tfi««C»iiW5xiO 

1 8 a toms/ci3 omgX- y 'rJVtim'S d <!:d* S 

IMS (Sa-^tPf) TflSIS2ttTV><5. 

[0 0 3 5] ^y^r;Pmj]DXSTfi|ffiU75:TX^ 



&»©p-r;a->*s§j]nT3. p-f^->©«jn»i-f^>^ 

[0 0 3 6] KtettP-f *>©*s*s#«LT*«ri- 

T«PH3 (7*X7^» £#J,ffiLTV».5©-C. fy 

[0 0 3 7] #Sfi£#J© h*-tf >^XS«SDii«JESr5 
~25kV£U K-XSS: 1X1013~ 8X 10l5atoms/cm 

ammmm. ostf. >j >mmM®.tw&) 1 1 ocas 

X10l9~ 2x l021 a t oms/cm3©jgg-e P -f :* >*^H S 
"tV5. (Hi (D) ) 

[0 0 3 8] *§IM0J©l»&T?t4. U >SI«i-7 
fr;i^fKtt£a*R-©**c!:fc*. BUS, ±i£©ffig 
ftBBtLfcOtt. P-f t>iS4'J>iM«l 1 OK 
-£3ift%-y>r)l>mS. (1X1019- 5xl0l9atoms/cn 3 

Tabs. 

[0 0 3 9] P'f 3t->ro^KII@75^7L/fce, SsSI? 
fflgt+T 500-700 t (f&MlCt4600 *C) , 2~4hr 
©MM&S*frV», ^Sffii^l 0 8 ClfLTV^/i- 
•y^;P£U >»i9i«l 1 0 0D77^i:#i)j$-a--So £5 

«i 1 i-tmznz. (H 1 (E) ) 

[0 04 0] &L±.<DWZ LT, W6)^&fS«ft 1 0 8 

t>m^*) 1 1 0 cy y ^ u >y$n. 1 0 

8*6W^iEfcttffiM3ft*. *^BJ«5©S IMS^ 
«fc±fttf, mfiM«i 1 ic$in*=yir;MB« 
Ixi0l8atoms/cm3 J^T OPSK S SxlO^atoms/ 
cm 3 ETF) CST®ttSnT^«ct**KS$nT^ 

[0 0 4 1] dCTE2^-Tx-5 r «S IMS^-tffC 

LTV>*. it>7 P ^iUfc^tta^(S0nni© 

[0 0 4 2] !3 2lc43^TAt?^$n57 ; -^«P-1'^ 
>Sri^]nLfe««^HSLfci®^T*i9, Hi (E) CO 

1 0 TVmznzmmzte^Tz. zwrnrnz? y 

>trw HiLTf&tg-r3£i6 5xi0l8atonis/cni3 IZX_t 

[0043] s&. Bts^nsf- 

WfeLfZl&m-C&r), HI (E) co 1 0 8TSSn5f 



(5) 



^^^10-247735 



5X10l8atoms/cm3 <DmS.T-ydr)lf>mWLT^ft 
*», y^^'J >yxS{C«t^T5xiol7 a toms/cm3 £TF 

CO 0 4 4] 0.0~0.02/zmSTtiKfSf>'7 

**LT*0, StKCil lX10l7 a toms/cm3 £CFfc:£T 

[0 04 5] kUiCDS&y * U >yxS**IT Lfc 

l THteW*. 

[0 0 4 6] »KV-X/KK>««t34*ffl5 

iotii'j >m*D^4 i 2 a«v— h i^-r >M«ic 

[0 0 47] CUKDfcK I/T8W1JMRW 1 1 1 

j&ansgtts 1 1 2 toiler z>. 

<B. (01 (F) ) 

[0 0 4 8] = y$r;i,sj^r*KeflJfl!Lfc-*" 

[0 0 49] CHM0iJ 2 ] *H«JT«H«J 1 K J3 U» 

[0 0 5 0] I/— If— 7=-;naSWHWca**»ittT 

XW- !f— SSIMte 1 At s KT©«V»^|BIIC3S 

[0 0 5 1] Z.ti*WmLX. *f-3fc*HS»Lfc» 
T 7 7 - * X 7 tff 5 M JE& £ T * i IC = y 

(W-if-3t©Sfcft, x*;^-?***) 

[0 0 5 2] !✓ — If — JttUTttK r F. ArF, Xe 
C l#*®!)@^X<h-r^X^->Vl/-if-, CO2 l/- 
■tf-^^tXY A G V— tf-« £?<JfflT-5 d i3&*TT* -5. 

[0053] csg»j 3 ) mmm 1 ruyy * u >^e> 

fc4&©M&8UI£: UT7 r— *X7— — ;U£fT-5#i£^ 



T. 

[0 0 5 4] 7>:/7x-;HcJ;3flDj&mg£LT«R 
TA i3Mv K • -9— • 7=— ;W jWOSftTV* 

ltbwu mmzmm-rzsmx&z. 

[0 0 5 5] $££#1 1 K^ttSlDSIfcflyiKRTASfM! 

7oo~noo , ci:v»5K»7 , =— ;waa*st»«» 

[0 0 5 6] SSIC, 700~ll00'C<i:Voffi^SS{Cj; 

mtrz. bps. ^*s£#ro*ns*§A*K*<;fcBK:« 

[0057] cn^j 4 ] h«j i Ttt p -f *>*as» 

[0 0 5 8] *£J60mi. El (D) \Z7RTfcMK& 
tiZtKMls. CVDStCiO P-f * 

i^-SM® (01 (D) CO 1 0 7TS2n5f«) 

<0ttJTC»l3IMaa ^fi : ^d<!:TP'f^->{cJ;-5.--y^-;U 
coy yi"J>^*ff "5 
[0 0 5 9] CH»J 5 ] H»J 4 f4SWij£*ffl v»s«y 

[0 0 6 0] *H«JTtt, 0 1 (D) KiK-rttagK:* 
V^TPSG (U>->U^ h^'^T.) 

-g- ! &IIM#iJ3<i:PI^ir^ry^U>yit'f ht^^ffi® 
(01 (D) CD 1 0 7-£iS£ttS8W£) C0SMCD^-(C± 

[0 0 6 1] CH«J 6 ] *H»JT«N^ ^ t 
FTtPft^STFTi &mffimzffi.fr&t>i£fz C 
MO SUKSrf^Sl-r-SXS^JlZCJliTSi^-rS. 

[0 0 6 2] 0 3 (A) Ki5l^T, 3 0 lli^JXS 
S. 3 0 2ttT«!!jK> 3 0 3«N?-r^;i/STFTC0S 
ttS, 3 0 4ttP^^^.Jl^TFTOffittB"CSS. S 
ttI3 0 3. 3 0 4 ttHM^J 1 TISHJ LtztmiMiZft 

[0 0 6 3] ^tC. ^XVCVDffii&tJSE^CV 
«»W3 0 S*»fiW*. (03(A)) 



(6) 



^^¥10-247735 



[0 0 6 4] fcfc, 7)\,S=.''rJ>&£mt*Z&KKt 

©^£fWT5££T#ftJ?$©IMMb$3 0 6, 
3 0 7, gt££IS«{t$i 3 0 8, 3 0 9, f-i hW& 
3 10, 3 1 IfiWl&ZtlZ. 
[0 0 6 5] Sfcfc, y-f h«^3 10, 3 11. 
Vt<nffiWkim3 0 6, 3 0 7SVX^iLTyf h*6 
«K3 0 54ly?>yu y-fh«MWl3 12, 3 1 
3*»fiJET3. *UT*©«, $aKtt®RSftfcft3 

0 6. 3 0 7$i^-r?, o dpury-r h«esaK3 1 

2, 3 13©Si»*«fflL&ttlSta«. (0 3 

(B) ) 

[0 0 6 6] fcfc, Nffl*#4T«*tt4IH:fr>«-f # 
V»T2EC:»ttTjR»1--6. £Tl®§ 

[0 0 6 7] Z\<D^ toi£ljE;W>0TWRK*> 

*« PF*E«SK»lxi0l8^ I xiol9atoms/cm3 S 
[0 0 6 8] 2\ES(D^^mm^&a^ME 

n +«»(;*&© 7-X/ K U-f >««i45®Tv- h 
jg£W 500QkTF (JftL<(i 300Q^T) tfcSiSK: 

■art*. 

[0 0 6 9] £U©Ig£ST, N^-^A-STFT© 
7-X£#3 1 4, h'W>^3 1 5. &SPFM^ 

mm 1 6. ?+*)w&mn3 1 7 ##1*3*1.5. & 

*;i«TFT©jSttli:Hi;tt*ta:tjTV»«. (H3 

(C) ) 

[0 0 7 0] N^^STFT^S-qTI-vX 

Stesns^jg*tab«©fffiriefflNf-+-^;i^iTFTo 

IfiJ:?)t)2~3ffiHa«ffl^ttft-i , *>tjaiit?a:<T 

[0 0 7 1] dC^CLT, Pf-^^;i/STFTOy- 
X«$3 19. KM" >««3 2 0 , ffi&gWftMtg 
3 2 1, ?i-*;WlMiS«3 2 2im^tl?,. (03 

(D) ) 

[0 0 7 2] Ot®8fcl,Ti6ttJl!i5&«L&S, 7 7 



[0 0 7 3] fcc. ff|HHeftR3 2 3 £500ni©JP$f;: 

[0 0 7 4] *LT, ny?Zb*~-)imti.LTV- 
XEIS3 2 4. 3 2 5. KH">ii»3 2 6 4»fifcLT 

S3 (e) fcwn*fcs#*. ftftc. **s?ffl^-e 
a. 

[0 0 7 5] *Hj60jTSTCMOS@8tt-f >A-:* 

s. £©&&^>/\*-*0S&£M&£;bi*fc9t"3££ 

' [0 0 7 6] Sfc. K±©»CUT»dcbfcTFTtt? 

3 1 7,3 2 2^t©K*©jS^aSK:= 

fI)&tt©^TFT, CMOS ESI, $ ^Cfi^^fttEl 

[0077] mm® 7 ) ^mmr\t$.m h a 

y-f HMTFTCJ^ffl-r-5-MiL-T. ffiX^tfUTF 

[0 0 7 8] 04 (A) IC^T. 4 0ltt#7Xg 
fi, 4 0 2 ttTSI, 4 0 3 ttitttWTftSir'f K 
VS. 4 0 4f4y-f MMMI. 4 0 5fi#Iiail, 

4 o 6f^««i^ffl^zsrvx^i**ie»« 

[0 0 7 9] &£, a©fe^tIS^y-y^U>yiS 
4 7 7 - *X 7 " -;i/Tff '3 C (i 500-700 t O 

M«4 0 3 1 LTttffl-tS&B****. «dft, tf 

-7=-;^7>7 p 7=-;p$ffli/i5©T»ntf«Effl"5i 

[0 0 8 0] -trLT, 5BifflliR«(OXb!>3-MS 

£bfcJB4 0 8£Jgj£T3. (04 (A) ) 
[0 0 8 1] ^cC, MI| I fc©fc#©M&&g£fTK IS 
attS^MT^-S>^4^«4 0 9 £flMT5„ 
4 1 0fl«lJltta3WtTfe« = yy;i,»jp«ljl. 4 1 1 
B«»fl:CS6!4*>^/i:**Jt««T*<5. (04 
(B) ) 

[0 0 8 2] ^C. ^yy;i/£yu/^'J>yTSA:*» 
TtiSi (*H»JfeU>^J(ci.5) SsSttlTS. d® 

T. l J>m»ffl«4 1 2AWfiX5n5. (04 (C) ) 
[0 0 8 3] $UZ. Vv9V>!f<D1Z#><nimSm*:fT 



(7) 



fafHWl 0-247735 



tyy^U >yf-S>. u^UT, n>y5r;U^5xlOl7 a t 
oms/cm3 KTK:STll^*>tttfiManfc«Wat««4 

1 31jWl$.-2tlZ>. (04 (D) ) 

[0 0 8 4] v^i7t?5:o^ii4 0 6Si£ 

L. 8Sfi£fi$l«4 1 3 Sr/t^-^>^LTg14M4 1 4 

i'-Z>^LTM$n55 L t^ h-vA-4 1 5* 
Rtt*. (04 (E) ) 
[0 0 8 5] 04 (E) fl!)ttJB**»6tlfc6, NS£M 

^i«t4 1 6 43J:Otl*W>1!»K4 1 7iS»rifrs. 

V-*BEM4 1 8, KW>R$R4 1 9£®/£ 
"T*. *UT, ««C±flE<D*3l6fl:*ff-3TH4 (F) 

[0 0 8 6] ^<D«IC, Hm!f< hMw¥»^SBTS 

[0087] mmm 8 ] *§BM^jT»a*ssgi zmm u 
-f. #nM0raar^^ ^ mj**s*»* 

[0 0 8 8] . 0 5f^rcO«T^T-^yvhUi7XM 
ET»*«fi!fr *«(WK tt C M O S [U8& 

s. iit h u ^^im»*«ja"r*fli«K»affi*T f t 

[0 0 8 9] &*s, i£M#J6TCMOS[I]&09«i£ (T 
FTjffiS) »cHr*Sl?B*HKfftjfcOT. #HM#JT 

[0 0 9 0] ST. $IM$fl6CiKUfcCMOSE»0)fe 
SSlSldfcoT, H5©£ffl<BCMOSI!»£SSrit-r 

d<£>Er, iSiftTFTW«li£ttCMOSlHFS8-*«lfi£-r 
STFTia*S<)lCtt[^-«jfi-eS^. 0Jffr. IITF 

Tc^v^y-r hmmzvfzv), lddm««:6$£ 

[0 0 9 1] CMOSE»©±KttffHffi*«ItTfc* 

7.^7 5 0 2 ZWm-? h U ^*[HlSfr<Z>±;froo#K:ffcttTV* 
CMOSE»©£;fceRtt'5llWt£L-C*>Av». 

[0092] ^5-yi7Txi7 5 o 2±\z\m&mmtm 

15 0 4rtWB£ft5. i®*«®5 0 4 «£3t§!&3jM£ 



[0093] 506 H&igisK. 507 itmmm 

l«<!:fflP B 1l;Ml5 0 9^m^Lxm5\Z^T7i7 9- 

[0 0 9 4] Sfc. ^vhU^^ffl«fl«Sgs 
HO*Mi*H6CfBWMkl/TiS-r. 6 0 

1 ItiJjXStfL* 6 0 2 fiTiltBI, 6 0 3 h U 

i^HlSS, 6 0 4«V-^ h'H/t- HISS. 6 0 5«y 

[0 0 9 5] PS?y^I3»6 0 efACftWCttTFTTf 

[0 0 9 6] CH«J 9 ] *H»-e«, #fgSJl 

*5SW*f"J^bfc¥»flEailti:bTtttf7 f **^ 

[0 0 9 7] 0 7 (A) lttA-f)Va>¥=L-* (^£- 
tf;i/n>t!n.-i5') TSO, #1*2 0 0 1. #*5g[52 

0 0 2. g&fUR 2 0 0 3. {IftSyW 2 004, 36* 

S1200 s-pflWEStta. *swnaabR3s« 2 005 

[0 0 9 8] 07 (B) fit's y h*x"j7 > 7. 7V-f 
#1*2 10 1. &rcfiit2 1 0 2, A>Kg|52 

1 0 3TM$^. *%9i&%K&B 2 10 2 CjEE 

[0 0 9 9] 0 7 (C)-(W-tt7->3>>'^fA 
Tfeth #1*2 2 0 1. 2 0 2. ^X-f y 

^2 2 0 3, 7>rt2 2 0 4TM$n5. #S???« 

at^StB2 2 o 2\zmmtz>z.tm-czz>. 

[0 10 0] 07 (D) »dS6#«BT?* ») . #1*2 3 0 
1 . ^PtM^m 2 3 0 2, -g^A/jSB 2 3 0 3, 
12 304, yf 2 3 05, 7>7"f2 3 0 6 

T«^$tl^>. #fgW;£S^B2 3 0 4 KigffiT-S) ^ 

[0 10 1] 07 (E) tttrtA^^T^O, #4*2 
4 0 1. 2 4 0 2. #^A^7gR 2 40 3. 

^7f2 40 4, A*7f l J-2 4 0 5, S^g[52 4 0 
6 T«J&£ft5. #^AJfiiS^SB 2 4 0 2 {C®ffl-r^> 

[0102] eA±««t3. #%Bjroj^ffiieH«Mi*Tji2; 
<. &%fy&fim<n^m&\zmm-tz>z.}if)*m&.-T$> 
a. 



(8) 



&H¥l0-247735 



[0 10 3] 


[m 2] 


A-4- a iU-M* ,-4-. J> >l XA tte ^ — u.Pn 




[03] 


TFT©f«XS4*"rH. 


H I, j.-h- — ' t4x -fit m I -T-/H J- Vr4- B M*(^rfr J.* Ai+rV»tf — ' ^fct -VLr-^j 


[04] 




AH »-»■ IZ£k.-t- -V J- J*f a it.. *- *z ^ L. J.-? —rs j^s- "Z r+r J- Ml Ttn 


[05] 






[0 6] 






[0 7] 




[0 10 4] Mt^M<DW$UJMX$MTZ>^Z 






1 0 1 






1 0 2 


TilkJl 




1 0 3 






10 4 




[0 1 0 5 J $ *^!?S^:ffit/iT<#bn^iigSttK 


10 5 






1 0 6 


N i 




1 0 7 






1 0 8 






1 0 9 






1 1 0 






1 1 1 






1 1 2 





[01] [19 2] 




(F) 



0) 



^^¥10-247735 




(A) i-302 
308 

_J__y- 306 




(B) 310 



* I * \ \ \ ♦ ♦ I * * ♦ * 



■ I 7 / 

(C) Z 314 £~ 



(C) L. 314 L 315 

* * t * * * * * ♦ * t * * 




320 



31S 



324 



326 323 y ^- 325 



(E) 



Nf^MTFT 



[04] 



r 407 i- 406 406 7 r 405 



I 




412 



r ^S.s,SS.SN,^ 



r- 415 



418-T 416 




[05] 



/- 509 A 506 r 507 r 508 


+ / 7 A f 








^ 502 ^504™ I 






CMossa 


KRTFT 



[16] 




(10) £fi!8¥tO-247735 



[07] 



2001 *fc 2005 ffiHHI 

/ / 2002* ^-7^5 




2103 

2101 A> K| 




2004 mtx^v* 



(A) 



2204 
2202 




2102 



2301 
23041^^3 



2305 



2303 iPA^jfiS 



2403 





2306 7>?T 



2404 



THIS PAGE BLANK (uspto) 



